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BACKGROUND 

1. Field. 

10 The present invention relates, generally, to biomedical technology. More 

particularly, the invention relates to a technology for optimizing the serotonin and 
catecholamine systems by administration of amino acid precursors in conjunction 
with laboratory assay of the neurotransmitters of the catecholamine and serotonin 
systems. Most particularly, the invention relates to safe, effective compositions, 

15 methods and therapies for balancing, treating and optimizing the serotonin and 

catecholamine neurotransmitter systems in humans as guided by laboratory 
testing of neurotransmitters. The compositions, methods and techniques of the 
invention have broad applicability with respect to neurotransmitter dysfunction, 
including disease. The compositions, methods, and techniques may also be useful 

20 in other fields. 

2. Background Information. 
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With administration of amino acid precursors of the serotonin and/or 
catecholamine system there is an increase in neurotransmitter levels of those 
systems in the system as a whole. Prior to this work laboratory measurement of 
neurotransmitters of the catecholamine and serotonin systems (hereafter referred 

.5 to as "The System") in correlation with amino acid response for clinical 

applications had not been calibrated for use. The present invention provides a 
methodology for performing meaningful neurotransmitter laboratory assay in 
support of amino acid therapy in the treatment of neurotransmitter dysfunction of 
the serotonin and catecholamine system. This invention is a preferred step in any 

10 process where manipulations of the serotonin and catecholamine systems are of 
consideration. 

Neurotransmitter dysfunction associated with the catecholamine and/or 
serotonin system may include, but is not limited to, depression, anxiety, panic 
attacks, migraine headache, obesity, bulimia, anorexia, premenstrual syndrome, 

15 menopause, insomnia, hyperactivity, attention deficit disorder, impulsivity, 
obsessionality, aggression, inappropriate anger, psychotic illness, obsessive 
compulsive disorder, fibromyalgia, chronic fatigue syndrome, chronic pain states, 
adrenal fatigue, attention deficit hyperactivity disorder, Parkinsonism, and states 
of decreased cognitive function such as dementia and Alzheimer's disease. 

20 Applicant has disclosed therapies for treatment of obesity and for 

serotonin and catecholamine system segment optimization technology in the 
following US patents and published US patent applications: US Patent 6,660,777 
issued December 9, 2003; US Patent 6,548,551, issued April 15, 2003; US Patent 
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6,403,657, issued June 11, 2002; US Patent 6,384,088, issued May 7, 2002; US 
Patent Application Publication No. US 2003/0181509 Al, published September 
25, 2003; US Patent Application Publication No. US 2002/0094969 Al, published 
July 18, 2002; US Patent Application Publication No. US 2002/0072537 Al, 
5 published June 13, 2002; US Patent Application Publication No. US 

2002/006531 1 Al, published May 30, 2002; US Patent Application Publication 
No. US 2002/0040054 Al, published April 4, 2002; and US Patent Application 
Publication No. US 2002/0025972, published February 28, 2002. 

A need is believed to exist for the present invention. All US patents and 
10 patent applications, and all other published documents mentioned anywhere in 
this application are hereby incorporated by reference in their entirety. 

BRIEF SUMMARY 

15 

An understanding the following basic chemical properties of amino acids 
is helpful to understand laboratory assay of the response to amino acids by the 
system. 

Amino acids of interest include 3-Hydroxy-L-,t,tyrosine (hereafter 
20 referred to as "L-dopa") and 5-hydroxytryptophan (hereafter referred to as "5- 
HTP"). L-dopa is an amino acid precursor of the catecholamine system 
(dopamine, norepinephrine, and epinephrine) and 5-HTP is an amino acid 
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precursor of serotonin. Both share unique chemical properties in the human body 
and other higher forms of life, including: 

1 . Both can be absorbed into the system significant 
amounts after oral ingestion. 

2. Being water soluble both cross the blood brain barrier 
freely. 

3. L-dopa is freely converted to dopamine and 5-HTP is 
freely converted to serotonin when exposed to the 
enzyme which catalyzes the synthesis of dopamine or 
serotonin in conjunction with required cofactors. 

4. Neither is subject to biochemical regulation in the 
synthesis of dopamine and serotonin giving the unique 
ability to establish theoretical neurotransmitter levels of 
dopamine and serotonin in unlimited amounts. 

Other amino acid precursors include tryptophan of the serotonin system 
and include but are not limited to tyrosine, N-acetyl-l-tyrosine, and phenylalanine 
of the catecholamine systems. These amino acids share the same chemical 
properties as L-dopa and 5-HTP with the exception that they are subject to 
biochemical feedback regulation meaning that only a limited amount of dopamine 
and serotonin can be produced by the system with their administration. 
Production of tryptophan is regulated via the, "serotonin/tryptophan hydroxylase 



feedback loop" and production of L-dopa from tryosine is regulated via the, 
"norepinephrine/tyrosine hydroxylase feed back loop". 

Laboratory assay of neurotransmitters of the serotonin and catecholamine 
systems can be carried out by assay of serum, saliva, urine, or any other method 
5 which accurately reflects the neurotransmitter levels of the system. Based on the 

following discussion, the preferred method is urinary assay . 

With regards to neurotransmitter assay of serum a major limitation is the 
collection of a sample. It is a fact that neurotransmitter levels fluctuate greatly 
from minute to minute and the mere act of inducing a needle into a subject causes 

1 0 an instantaneous spike in the neurotransmitter levels of the system which makes it 

impossible to obtain accurate neurotransmitter level readings that are reflective of 
levels just prior to insertion of the needle. Methods to compensate for this 
limitation are cumbersome to the point of not being useful in routine evaluation of 
subjects. For example, to obtain a true baseline neurotransmitter reading from 

15 serum the subject should have a central venous catheter inserted and be allowed to 

lie quietly in a darkened room for 30 minutes at which point a serum sample can 
be drawn as long as the subject is not disturbed. A second method of obtaining a 
serum sample that is meaningful in the assay of serum neurotransmitters levels is 
to place an indwelling catheter in the subject and allow the subject several days to 

20 get used to the catheter at which point serum can be obtained. These two methods 

are not intended to be an exhaustive discussion on the methodology for obtaining 
valid serum specimens but are intended to illustrate the considerations that need to 
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be made if serum assay of neurotransmitters in support of amino acid 
administration is opted for. 

Salivary assay may be an option but again saliva is subject to minute to 
minute variability of the system as a whole. A method to compensate for the 
5 fluctuations in the system is to obtain several (four to six) saliva samples during 

an approximate time period of 30 minutes then to average the results of the 
samples. The drawback of this method is that the final reported assay is a coarse 
approximation at best and the cost is higher since four to six independent tests 
need to be run, plus it requires specimen collection over a 30 minute period of 

10 time without interruption. 

The method opted for as the method of choice in assay of neurotransmitter 
levels is urinary neurotransmitter testing. This assay is not a completely straight 
forward assay either and must be preformed with adherence to the following 
considerations. In reporting urinary assay results consideration must be made to 

15 compensate for dilution of the urine (specific gravity variance). Simply assaying 

the neurotransmitters in a given urine sample will not give results of desired 
meaning due to variance in specific gravity from sample to sample. One method 
to compensate for variance in specific gravity is to report the results as a 
"neurotransmitter to creatinine ratio". The preferred method is reporting results 

20 as micrograms of neurotransmitter per gram of creatinine in the urine. In utilizing 
urinary laboratory assay of neurotransmitters the problem of minute to minute 
spikes in the neurotransmitter levels is overcome and the results reported are an 
average of the neurotransmitters levels in the urine since the bladder was last 



7 



emptied (generally 2 to 3 hours earlier). Other considerations of urinary 
neurotransmitter assay include but are not limited to the urine should not be 
collected first thing in the morning unless you are assaying neurotransmitter 
levels during the night. Contrary to the usual method for collection urine for 
neurotransmitter assay where a pathologic diagnosis of pheochromocytoma, 
serotonin secreting tumor, and the like is being made the urine used in assay of 
neurotransmitters in support of amino acid therapy of The System should be 
collected late in the day (preferably 5 to 6 hours before bed time) when the 
neurotransmitter levels are at their lowest. In the case where pathologic diagnosis 
is being made or in lab testing to assist in establishing neurotransmitter levels in 
the optimal range throughout the day, or to gauge situations of neurotransmitter 
overload and toxicity it is desirable to collect urine in the AM when 
neurotransmitter levels are at their highest so as to demonstrate peak levels. 
Urinary assay of neurotransmitters in support of amino acid therapy of The 
System should be collected at or near the low point 5 or 6 hours before bed time 
to insure that a neurotransmitter assay is obtained in an effort to insure that 
neurotransmitter levels do not drop below levels needed to keep the system free of 
disease symptoms (a therapeutic range). 

The term "hyperexcretion" is used for circumstance where the urinary 
neurotransmitter assay in a subject not under treatment with amino acids is higher 
than the systemic neurotransmitter assay as verified by salivary or serum assay of 
neurotransmitters. It has been demonstrated that 23.7% of human subjects tested 
late in the day (5 to 6 hours before bed time) are hyperexcreting epinephrine. 
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Hyperexcretion appears to be due to inappropriate excretion of neurotransmitters 
by the kidneys. Hyperexcretion of neurotransmitters also occurs with serotonin, 
norepinephrine, and dopamine. Hyperexcretion is a consideration in base line 
testing of subjects prior to initiation of amino acid treatment and the impact of 
hyperexcretion must be considered during interpretation of these tests. 

Once a subject with hyperexcretion is under treatment with amino acids 
(generally in a matter of a few days, 3 to 5 days for dopamine and serotonin and 
can take up to 6 to 8 months for epinephrine and norepinephrine) the 
hyperexcretion problem starts to resolve and a more positive correlation between 
the urinary neurotransmitter assay and the systemic neurotransmitters assay is 
seen leading to more meaningful results in establishing "optimal and therapeutic 
ranges" which are discussed further below . 

The primary application of laboratory assay of neurotransmitters of The 
System is to assist in establishing therapeutic levels of neurotransmitters. 
Referring to Figure 1 the following discussion is put forth. We use the 5-HTP 
component of the balanced administration of amino acids for this discussion. 
Similar considerations exist for L-dopa and dopamine and other amino acid 
precursors of The System. The horizontal axis of Figure 1 represents the daily 
milligram dosing of 5-HTP in 100s of milligrams. The vertical access of Figure 
1 represents urinary serotonin levels as reported in micrograms per gram of 
creatinine. In a subject who is treated with balanced amino acids and has 
laboratory assay of neurotransmitter performed frequently (with every 100 
milligram increase in 5-HTP) the "dose-response curve" of Figure 1 is typical. 
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Urinary neurotransmitter levels of Figure 1 do not change and are flat until the 
"inflection point" is arrived at which in this case is at the daily dosing of 
approximately 800 milligrams per day of 5-HTP. Once the inflection point is 
arrived at small increases in the amino acid precursors dosing levels lead to large 
increases in the urinary neurotransmitter levels. In recognizing this rapid upward 
inflection of the urinary neurotransmitter levels we are able to define a 
"therapeutic range" in the treatment of neurotransmitter dysfunction disease 
symptoms. It is noted that the amino acid dosing of precursors needs of both the 
catecholamine and serotonin systems vary widely in a group of subjects with 
regards to dosing at which the inflection point occurs. The exact urinary 
neurotransmitter levels of the optimal and therapeutic range may vary depending 
on the methodology of the laboratory doing the assay but in general the lower 
limits of the range need to be high enough to insure that symptoms of 
neurotransmitter dysfunction are under control and to top end of the therapeutic 
range needs to be set at such a level as to insure that the subject is not being over 
loaded with neurotransmitter during treatment leading to undesirable outcomes. 
For the purposes of the illustration in Figure 1 the therapeutic range for serotonin 
is set at 800 micrograms of neurotransmitter per gram of creatinine. Other ranges 
exist as discussed further. 

A further consideration of laboratory testing is illustrated in Figure 2. The 
first step is to define a "reference range" via statistical analysis of the population 
as is standard practice for laboratories. In Figure 2 the reference range of 
serotonin is defined as 100 to 250 micrograms of serotonin per gram of creatinine. 
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It is recognized that many people with urinary neurotransmitter assay values 
inside of the reference range are suffering from neurotransmitter dysfunction 
related illness and the only way to effective relief of symptoms is to establish 
neurotransmitter levels that are higher than the reference range in what is known 
as the therapeutic range. The Parkinson disease model illustrates very well why 
higher than normal levels are needed in many subjects not just in Parkinsonism. 
But still there is a subgroup of people who have no symptoms of neurotransmitter 
dysfunction and are functioning at a very high level. In studying this group of 
subjects, an "optimal range" was defined inside the reference range as illustrated 
in Figure 2. Use of neurotransmitter assay in defining an optimal range for 
subjects who have no symptoms of neurotransmitter dysfunction is another 
application of this invention. 

While the discussion so far has focused on urinary neurotransmitter assay 
applications the following considerations are made for salivary, serum, or other 
test methods that reflect the neurotransmitter status of the subject. With these 
other forms of assay there is also a flat dose-response curve as noted in Figure 1 
to the point of inflection at which time small increases in amino acid dosing leads 
to large increases in the neurotransmitters measured. With these other methods of 
assay there is also an optimal range that can be defined within the reference range. 

All methods of assay when used properly insure that adequate amino acid 
therapy is given without over loading the system with neurotransmitters. With all 
methods the response to a given dose of amino acids varies widely. For example 
subjects have been seen who experience the inflection point of Figure 1 on 50 
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milligrams per day of 5-HTP and others who do not experience the inflection 
point of Figure 1 until 1,500 milligrams of 5-HTP per day is administered. When 
L-dopa and 5-HTP are used in combination for the synthesis of dopamine and 
serotonin respectively to affect proper balanced administration of amino acids, 
neurotransmitter levels of the system can be established that are well above the 
therapeutic range. When the other precursors of dopamine and serotonin are used, 
such as precursors of L-dopa and 5-HTP, in general neurotransmitters levels only 
into the therapeutic range can be established with a small probability of 
establishing neurotransmitter levels that are higher than the therapeutic range. 

One aspect of the invention is to provide a neurotransmitter assay in 
support of amino acid therapy which insures that proper levels of 
neurotransmitters are established and when used properly minimizes the risks of 
neurotransmitter overload during use. 

Another aspect of the invention provides a method of establishing at least 
one neurotransmitter status point in a subject comprising the steps of determining 
a subject' -s health status with respect to neurotransmitter dysfunction, performing 
an assay of a body fluid of the subject to determine a neurotransmitter level in the 
fluid, and defining the assayed neurotransmitter level in the fluid as at least one 
neurotransmitter status point. 

Yet another aspect of the invention provides a method of treating a subject 
for neurotransmitter dysfunction, comprising the steps of performing a first assay 
of a body fluid of a subject to determine a baseline neurotransmitter level in the 
body fluid, administering an amino acid precursor of a neurotransmitter to the 
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subject, administering a second assay of a body fluid of the subject to determine 
whether the neurotransmitter level in the body fluid is within a predetermined 
therapeutic range of neurotransmitter levels. 

5 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 

Figure 1 is a graph showing a relationship between urinary serotonin 
levels versus daily dosing of 5-HTP. 

10 

Figure 2 illustrates a reference range of serotonin 100 to 250 micrograms 
of serotonin per gram of creatinine. 

Figure 3 is an illustration of the effects of using unopposed precursors of 
1 5 dopamine in treatment. 



DETAILED DISCRETION 



20 The embodiment of the invention described is intended to be illustrative 

and not to be exhaustive or limit the invention to the exact forms disclosed. The 
embodiments are chosen and described so that persons skilled in the art will be 
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able to understand the invention and the manner and process of making and using 
it. 

The teachings of this invention, in general, relate to optimizing group 
outcomes in the treatment of the neurotransmitter system (The System) in the 
management of dysfunction in human beings as guided by laboratory assay of 
neurotransmitters. However, the teachings may also be useful in any life form 
where the catecholamine system and the serotonin system is found, such as other 
animals. 

The catecholamine and serotonin systems as a whole are hereafter referred 
to as "The System". The invention provides the ability to optimize group results 
in the treatment of The System related dysfunction via a safe and effective 
method to gain control of The System in the treatment of dysfunction, as well as 
to facilitate optimal function for systems dependant on the catecholamine and/or 
serotonin systems for regulation and function as guided laboratory assay of 
neurotransmitters of The System. Laboratory values and amino acid dosing listed 
in this description are for obtaining optimal results in a human population. 
Adjustment in dosing for non-human populations should be made based on body 
size and response as verified by laboratory assay. 

1. General Discussion 

A primary use of laboratory neurotransmitter assay is three fold: 

1 . To establish a "baseline" assay prior to treatment with amino acids. 
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2. To establish a "therapeutic level" of neurotransmitters in treatment 
with amino acids whereby the neurotransmitters are high enough in 
the system at the low point during the day to insure that symptoms 
of neurotransmitter dysfunction are not present and that 
neurotransmitter levels are not too high in the system so as to 
create other problems such as serotonin syndrome and the like. 

3. To establish an "optimal level" of neurotransmitters in those 
subjects not suffering symptoms of neurotransmitter dysfunction. 

In order to affect the three uses of neurotransmitters described 
immediately above, neurotransmitter assay via serum, saliva, urine, or other 
methods is used, as long as considerations of the limitations of each method as 
previously discussed are compensated for. 

For saliva assay of neurotransmitters of The System, compensations are 
the need to perform several tests over a relatively short period of time 
(approximately 30 minutes) and averaging of the results. 

For serum assay of neurotransmitters of The System, a compensation is 
the need to collect a sample where the subject is not disturbed so as to not affect 
the baseline neurotransmitter levels present just prior to collection of the sample. 

For urinary assay of the neurotransmitters of The System, a compensation 
is a method of reporting results whereby the variability in the specific gravity of 
the urine is compensated for. 
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Methods for compensation in saliva, serum, and urine were previously 
discussed and the following is a discussion of interpretation and applications of 
neurotransmitter assay of neurotransmitters of The System. 

The following laboratory value numbers are for the specific laboratory 
used in the research of this invention. Due to variability in assay techniques 
between laboratories actual values may legitimately vary from laboratory to 
laboratory. 

"REFERENCE RANGES" are the ranges set by the individual laboratory 
from statistical analysis of a population of subjects based on defining the mean 
and standard deviation. An exemplary embodiment of the "reference range" is as 
follows: 

Serotonin = 100 to 250 micrograms of neurotransmitter per gram of 
creatinine. 

Dopamine = 100 to 250 micrograms of neurotransmitter per gram of 
creatinine. 

Norepinephrine = 25 to 75 micrograms of neurotransmitter per gram of 
creatinine. 

Epinephrine = 5 to 13 micrograms of neurotransmitter per gram of 
creatinine. 

"OPTIMAL RANGES" are defined as a narrow range within the reference 
range where subjects with no symptoms of neurotransmitter dysfunction appear to 
be functioning optimally based on group observations. The "optimal ranges" for 
the neurotransmitters of The System are as follows: 
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Serotonin = 175 to 225 micrograms of neurotransmitter per gram of 
creatinine. 

Dopamine = 125 to 175 micrograms of neurotransmitter per gram of 
creatinine. 

Norepinephrine = 30 to 55 micrograms of neurotransmitter per gram of 
creatinine. 

Epinephrine = 8 to 12 micrograms of neurotransmitter per gram of 
creatinine. 

"THERAPEUTIC RANGES" are the range to be obtained in treatment to 
insure that resolution of symptoms is affected without overloading the system on 
neurotransmitters. The therapeutic ranges of the neurotransmitters of The System 
are as follows. It should be noted that these numbers are a relative guide only for 
reaching an inflection point in treatment and that the therapeutic range should not 
be fixed on the absolute numbers reported. For example, the therapeutic range 
for serotonin in non-obesity neurotransmitter disease is reported at 800 to 1,200. 
A serotonin level of 1,600 or higher could be acceptable in some circumstances. 

Serotonin = 1,200 to 2,400 micrograms of neurotransmitter per gram of 
creatinine for treatment of obesity. 

Serotonin = 250 to 1,200 micrograms of neurotransmitter per gram of 
creatinine for disease not related to obesity. Certain conditions such as panic 
attacks (panic disorder) and obsessive compulsive disorder may need higher 
levels established to affect resolution of symptoms. 
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Dopamine = 200 to 600 micrograms of neurotransmitter per gram of 
creatinine. 

Dopamine (in treatment of Parkinsonism) <20,000 micrograms of 
neurotransmitter per gram of creatinine and treatment is driven by clinical 
5 outcomes. 

Norepinephrine = 35 to 70 micrograms of neurotransmitter per gram of 
creatinine. 

Epinephrine = 8 to 13 micrograms of neurotransmitter per gram of 
creatinine. 

10 The goal of treatment is to establish neurotransmitter levels of The System 

in the "optimal range" for subjects with no symptoms of neurotransmitter 
dysfunction and in the "therapeutic range" for subjects suffering from symptoms 
of neurotransmitter dysfunction. To affect establishment of neurotransmitters in 
the desired range, adjusting the dosing of amino acids is affected as described by 

15 applicant in US Patent Application Publication No. US 2003/0181509 Al, 

published September 25, 2003.. 

2. Description of the Preferred Embodiment of the invention. 

For neurotransmitter testing of neurotransmitters of The System, urine is 
20 collected approximately 5 to 6 hours prior to bed time and just prior to any amino 

acid dosing the subject may or may not be taking close to that time period. Once 
the urine sample is obtained, laboratory assay of the neurotransmitter of The 
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System are performed as well as a urinary creatinine assay and the results are 
reported in terms of "micrograms of neurotransmitter per gram of creatinine". 

After there has been a start or change in the dosing of amino acid 
precursors of The System, the following considerations exist with regards to 
neurotransmitter assay. 

1 . It takes 3 to 5 days for serotonin levels to come to equilibrium in the 
urine. 

2. It takes 3 to 5 days for dopamine levels to come to equilibrium in the 
urine. 

3. It takes 2 to 6 weeks for norepinephrine to come to equilibrium in the 
urine. 

4. It can take as long as 3 to 6 months for epinephrine to come to 
equilibrium in the urine. 

If the subject is not under treatment with amino acid precursors of The 
System at the time the sample is collected, the results are used as a baseline 
reference point in treatment with amino acid precursors of The System. 

If the subject has no symptoms of neurotransmitter dysfunction the subject 
is treated with amino acids precursors of The System and the amino acid dosing 
increased or decreased as guided by laboratory assay of neurotransmitters of The 
System until reported results of laboratory assay are in the optimal range. 

If the subject is suffering from symptoms of neurotransmitter dysfunction, 
the subject is treated with amino acid precursors of The System which are in turn 
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increased or decreased to until urinary neurotransmitter levels of The System have 
been established in the therapeutic range. 

Retesting of the subject one week after every dose change in the amino 
acid precursors takes place should be done. 

Once under treatment and optimal or therapeutic ranges have been 
established periodic retesting should be preformed at regular intervals. It is the 
preferred method to perform follow up testing every six months or sooner. 

If assay of neurotransmitter reveals that the urinary neurotransmitter levels 
are low, the correct response is to increase the amino acid precursor dosing of The 
System. If assay of the neurotransmitters reveals that the urinary neurotransmitter 
levels are high the correct response is to decrease the amino acid precursor dosing 
of The System. 

Figure 3 illustrates the effects of using unopposed precursors of dopamine 
in treatment. With the addition of unopposed L-dopa the urinary excretion of 
serotonin increases markedly, a fact that was not previously known. The same is 
true with administration of unopposed precursors of the serotonin system such as 
5-HTP. With the administration of 5-HTP alone there is a marked increase in the 
excretion of dopamine by the kidneys. These observations are of importance in 
establishing optimal and therapeutic ranges of neurotransmitters as guided by 
laboratory assay. For example, in a subject under treatment with amino acid 
precursors of The System who is experiencing symptoms of neurotransmitter 
dysfunction that are not obesity related and has a dopamine reported by assay of 
150 micrograms of dopamine per gram of creatinine and a serotonin of 1,100 
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micrograms of serotonin per gram of creatinine and is still experience symptoms 
of neurotransmitter dysfunction, management considerations are follows. 



1. By giving more of the "balanced" amino acid precursor of The System 
the urinary levels of both serotonin and dopamine levels will rise. 
This may lead to resolution of symptoms as the dopamine levels are 
established in the therapeutic range but the serotonin levels will be 
higher than the therapeutic or optimal range as well. 

2. By administering only amino acid precursors of dopamine the ability is 
gained to establish dopamine levels in the therapeutic or optimal 
ranges. Referring to Figure 3, by using unopposed amino acid 
precursors in treatment the excretion of serotonin by the kidneys 
increases markedly again leading to a situation where the dopamine is 
in the therapeutic range and the urinary serotonin levels are higher 
than the therapeutic or optimal ranges. 

3. The proper management of a subject with 1 50 micrograms of 
dopamine per gram of creatinine and 1,100 micrograms of serotonin 
per gram of creatinine level is to increase the amino acid precursors of 
dopamine while at the same time decreasing the amino acid precursors 
of serotonin to give an outcome whereby neurotransmitters of both 
systems are in the therapeutic or optimal ranges. 
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Not all neurotransmitter dysfunction related symptoms resolve in the same 
therapeutic ranges. In general treatment of obesity, panic disorder, and obsessive 
compulsive disorder require urinary serotonin levels of 1,200 to 2,400 
micrograms of serotonin per gram of creatinine. For diseases other than obesity, 
obsessive compulsive disorder, and panic disorder, serotonin levels of 250 to 
1,200 micrograms of serotonin per gram of creatinine are the usual range. In the 
treatment of Parkinsonism the therapeutic range for serotonin is 250 to 1,200 
micrograms per gram of creatinine and the therapeutic range is to elevate the 
dopamine levels high enough to get the symptoms of Parkinsonism under control. 
In general in treatment of Parkinsonism the therapeutic range is to keep the 
dopamine levels less than 20,000 micrograms of dopamine per gram of creatinine. 
Although preferred numbers for a therapeutic range are provided here, it should 
be understood that variance in lab techniques may change these numbers and 
that testing should be used as a guide to insure that the inflection point has been 
reached without overloading the system. It should be understood that recognition 
of an inflection point during treatment is an important consideration. 

Simply establishing urinary neurotransmitter levels in the therapeutic 
range may not control symptoms in all subjects. For example, in treatment of the 
obese subject with a urinary serotonin assay of 2,300 micrograms of serotonin per 
gram of creatinine and a dopamine level of 475 micrograms of dopamine per 
gram of creatinine with the norepinephrine and epinephrine levels in the 
therapeutic ranges as well and the subject is not losing weight considerations are a 
follows. In a case such as this from a neurotransmitter standpoint of The System 
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further treatment may be limited and other causes that are preventing the subject 
from losing weight should be considered. In most cases such as this there is a 
major stressor in the subjects life that can be identified which is distracting them 
from doing the things they need to do to be successful at weight loss. 
5 Considerations such as this also apply to other neurotransmitter dysfunction 

symptoms of illness. 
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